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MMS 



iim(s)] 

um 1] The transistor controlled by the gate line, the data line, and said gate line and said data line, In order to be the 
rix address expression display equipped with the driver which drives said gate line and said data line and to fix a line 
set The data driver which has the output which is not committed and drives said data line, the assistance connected to 
of said the outputs of said data driver which are not committed, respectively « a conductor ~ with a line a defective 
— said assistance — a conductor — with a means to connect with a line, and the defect map memory which 
norizes the information about the location of the line defect of a display the data driver which corrected the data 
plied to a display and was chosen about the defective line information memorized by said memory and which is not 
imitted — alternative — activation — carrying out — said conductor — a display including a data stream correction 
ins to offer a data signal on a line. 

lim 2] The display according to claim 1 characterized by said means to connect being laser bonding, wire bonding, 
isk bonding. 

lim 3] The display according to claim 1 characterized by said defect map memory being PROM. 

lim 4] The display according to claim 1 characterized by a display being an active-matrix display or a passive matrix 

»lay. 

lim 5] The display according to claim 1 whose display is characterized by being a thin film transistor/liquid crystal 
>lay. 

lim 6] The display according to claim 1 whose display is characterized by being the matrix address expression 
day technique of an electro RUMINNE sense display, a plasma display, a field emission display, an electrophoresis 
day, electrochromic display, and a deformation mirror display and others. 

lim 7] The display according to claim 1 said whose data driver is characterized by being included in the display, 
lim 8] The display according to claim 1 said whose data driver is characterized by being in the exterior of a display, 
lim 9] The defective memory which has the field showing the pixel correction address, the sub pixel correction 
ress, and a correction destination address, High-speed defect map memory including the copy of said defective 
nory, and the pixel counter which carries out counting of the location of a current pixel, The defective counter which 
ies out counting of the number of defects, and an address comparator [ the contents of the pixel correction address 
n said defective memory / address / of said pixel counter / current / pixel ], The store circuit which latches the 
nent of an input pixel data stream when said address comparator detects coincidence, chooses the sub pixel data used 
correction, and memorizes these sub pixel data of the next read-out on a display in order, The pixel data stream 
ection circuit which contains the circuit element which memorizes a pixel data stream when repair data are 
smitted to the data driver. 

lim 10] The circuit according to claim 9 where said circuit element is characterized by being a FIFO circuit or a 
VI circuit. 

lim 1 1] In the liquid crystal display which has the thin film transistor controlled by the gate line, the data line, and 
. gate line and said data line, and the driver which drives said gate line and said data line The phase of offering the 
i driver which is the approach of driving a display after repair of a line defect, has the output which is not committed 
drives said data line, the auxiliary line connected to one of said the outputs of said data driver which are not 
imitted, respectively — with the phase of offering a conductor a defective line ~ said assistance ~ a conductor ~ with 
phase linked to a line, and the phase of offering the defect map memory which memorizes the information about the 
ition of the line defect of a display the data driver which corrected the data supplied to a display and was chosen 
ut the defective line information included in said memory and which is not committed — alternative ~ activation — 
ying out — said conductor — an approach including the phase of offering a data signal on a line, 
lim 12] Data-line repair equipment including the auxiliary-data driver which is not committed, defect map PROM in 
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splay module, the metal wire on a display connectable with the defect data line, and the data stream means corrected 
hat the defective line information sent to a specific auxiliary driver may be included in sequence. 



inslation done.] 
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r AILED DESCRIPTION 



tailed Description of the Invention] 
)1] 

Id of the Invention] This invention relates to the repair technique of a matrix address expression display. More, 

m a detail has a line defect, it is related with the approach of performing matrix address expression display equipped 

I the device for fixing and working, and such repair. Especially the technique taught on these specifications although 
ed at an active-matrix liquid crystal display is applied to all the matrix address expression displays that have a data 
er in both upper and lower sides of a display. 

)2] 

scription of the Prior Art] If some thin film transistor liquid crystal displays (TFTLCD) called an active-matrix 
id crystal display (AMLCD) have the defect of the data line, it will be canceled from a manufacture process. By 
lg such a defect, the yield improves and a manufacturing cost falls. 

)3] The data-line defect in TFTLCD originates in some devices. A certain thing produces the contamination under 
)graphy patternizing of the data line etc. from the problem of METARAJI, and appears as off or a short circuit. A 
*t circuit may be produced between the data lines itself, between the data line and a gate line, or between the data 
and other parts of display circuits, such as a superior lamella. Other failures are produced for the connect fault 
veen the data line on glass, and a driver chip, in order to break down, whether some drivers on a data driver module 

II a specification, and. Although a short circuit is removable with laser ablation, a certain kind of short circuits (a 
sover short circuit, superior lamella short circuit, etc.) need to create off according to a laser ablation process. Now, 
lown in drawing 1 , off is fixable later. 

)4] The array part 20 of an active-matrix liquid crystal display is shown in <frawing_l . A series of data lines 22 are 
en with one output of the data driver 24. Generally in the high resolution array which has many lines per unit length, 
continuous data line 22 drives from the upper and lower sides of an array 20. The gate line 26 is driven by the gate 
driver (not shown). In this technical field, the thin film transistor which drives the pixel or sub pixel of an array 20 
ranged near each intersection of all the data lines 22 and gate lines 26 as everyone knows. Drawing 1 contains data- 
22A driven from an array 20. Since line 22A carries out off, that is, electrical continuity is lost with a gap 28, the 
sistor of the intersection of data-line 22A and the gate line 26 is deactivated. The so-called, very conspicuous "line 
:ct" arises by this, and unless suitable repair is performed, this panel stops becoming a sale thing as goods, 
ventionally, repair was performed by connecting the insulating wire 30 mechanically between the upper part of the 
line which carried out off, and the lower part. Generally this repair approach is called "yellow wire" repair. It is 
tuse the wire of this color fixes the same problem on a printed circuit, so it is often used. You may dissociate from 
irray substrate physically, and the "yellow wire" jumper shown in dra wing 1 can also be incorporated with 
»graphy as a spare wire on an array substrate. During off correction, repair of this kind causes a new problem. When 
Tiper wire is on glass, the circumference tooth space on a substrate must be assigned and, thereby, the bezel fields of 
jplay package increase in number. It is most important that the jumper wire on a substrate must intersect other signal 
> in a top or the bottom, and degradation of a signal arises by capacity-interference with other signal lines of these, 
m a jumper wire separates from glass, degradation of a signal may arise by other electromagnetic interference, 
eover, it is made difficult that all of these problems extend this repair approach so that two or more defective lines 
be fixed. Moreover, all defects cannot be fixed by this approach. For example, generally, in the case of the data-line 
ct by the problem of a driver chip or driver chip connection, a data driver must be exchanged, or it must cancel the 
le defective panel. 
15] 

blem(s) to be Solved by the Invention] The key objective of this invention is offering the matrix address expression 
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•lay which can fix the defect of the data line simply and cheaply. 

)6] Another purpose of this invention is offering the approach of fixing a data-line defect simply and cheaply. 

)?] In case another purpose of this invention fixes the data line, it is offering the circuit which operates pixel data so 

an imaged may be displayed appropriately. 

)8] In case another purpose of this invention fixes the data line, it is offering the approach of operating pixel data so 
an image's may be displayed appropriately. 

)9] It is flexible, crossover capacity is min, and the purpose of further others of this invention is offering the design 

le bus which can perform wire bonding of a short distance easily, and a repair pad. 

10] 

ians for Solving the Problem] According to this invention, some excessive driver outputs are included in each data 
er integrated circuit so that it may show and explain to drawing 2 . These auxiliary drivers are connected to a 
:ctive line by the METARAJI bonding technique. The off data line is fixed by connecting an auxiliary driver to the 
-drive end of the off data line in the opposite side of a display. The load of the data driver damaged or it was weak, 
)w impedance is reformable by carrying out off [ of the line which added the auxiliary driver to the existing driver 
juxtaposition, or was damaged ], and using one or more auxiliary drivers. 

1 1] In the following considerations, a pixel says a single pixel. In color displays, such as a TFT/LC display, a pixel 
tains red, green, and a blue sub pixel. Depending on the case, four sub pixels constitute a pixel. In monochrome 
•lay, the minimum element in a display is a pixel, that is, there is no sub pixel. Moreover, in the following 
siderations, the data driver of a color display receives every one three data elements in red, green, and blue at once, 
•ectively. Although this is typical in this industry, it can also completely apply the input of other numbers to the 
nique to consider easily. 
12] 

ibodiment of the Invention] When drawing 2 is referred to, in the array 32 by this invention, the desirable technique 
dding an auxiliary driver to the glass panel 34 is increasing the number of the output lines of each data driver 36. 
increment in a tooth space becomes the smallest by this, and the electronic circuitry accumulated on altitude in each 
er can be used. For example, the number of outputs can use the driver of 201 instead of 192. Some existing data 
ers are programmable to the output of 1 92 or 201 with easy selection. As an auxiliary driver output, nine excessive 
s (or less than [ it ]) can be used. When the data line of a display is connected to each data driver, an auxiliary-data 
er is assigned to the last of the driver by which a clock is carried out to the last as shown in drawing 2 . If S spare 
s 38 are assigned to one driver 36, when D is the number of drivers, the sum total of a spare line will become a S*D 
k. 

13] On the glass of a display, the metal trace 40 which enables connection with the defect data line must be 
emized. The line trace 40 of these reserves is arranged at the data line and the right angle of a display, as shown in 
yjng 2 . When connecting using laser welding, the preliminary trace 40 must intersect the data line from an up-and- 
f n data driver. However, when using wire bonding, these traces should just intersect the data line from the driver of 
side. The data line of the opposite side is finished with the line escape pad by which wire bonding is carried out to 
repair pad on preliminary trace. As mentioned above, when connecting between a reserve driver line and a defective 
, only one side of laser bonding or wire bonding is required. Thereby, the time amount which mechanical 
lections take decreases. Both of the processes can be automated and a repair time can be made into min. 
14] Only the number of trains of a required coordinate must be equipped with the line by which the display control 
42 which receives the indicative data shown as RGB data on a data bus 44 and the suitable control signal on a 
rol bus 46 has a problem. For this reason, defect map PROM48 is added to each TFT/LCD glass panel 34. A price is 
low speed small serial device which is 1 -2 dols, and PROM48 loads the defect map of a display control unit by reset, 
data memorized by PROM48 are determined by examining a panel. 

,5] Although it is desirable to examine a panel with the approach indicated by U.S. Pat. No. 5179345 and equipment 
>re assembling completely, data are also generable using other approaches and equipment. 

!6] The electrical connector used in order to connect the LCD panel to the data sources, such as a host computer, 
Is only one excessive line for PROM chip selects (as [ showed / in drawing 2 ]). Other PROM signals can be 
tiplexed by the existing line. After reset, using the address in a defect map, a control unit 42 determines when input 
. is latched to temporary memory, in order to use it on spare wire 38. The information on data and a defective line is 
illy loaded to suitable time amount so that it may explain to the data driver of a display in detail later. 
7] Drawing J3 shows how a defect map is created within PROM. Each entry in PROM has the three fields which 
:ribe the pixel correction address, i.e., the level count field, sub pixel correction address field, and the correction 
ination field that memorize data. The 1 st field tells which input pixel data are memorized to a control unit. The 2nd 
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jctive data field describes which sub pixel of a pixel is held, and the last field tells where the data is memorized. The 
;1 address to correct should just contain sufficient bit to describe the location of the data line. For example, in order 
escribe 640 pixels per line, the 1 0-bit address is needed. As for the sub pixel correction address, red and a bit 
able green, when it is the triplet need and one of sub pixels must be corrected about blue are cleared by zero. For 
mple, when a driver with six has spare wire in one driver ten, 60 entries must be in a table. 60 entries to which this 
DM has 16 bits in one entry are needed. In order to memorize, 960 bits is needed, and this suits 8 pin serial PROM 

iy. 

1 8] Drawing 4 shows the structure of the control device 42 of drawing_2 , and connection with the data driver 36 
e to a detail. The data format circuit 50 divides into reception the serial pixel data stream offered by bus 44, and 
des data into the odd number string data on a bus 52, and the even number string data on a bus 54. The data format 
uit 50 provides the 1st comparator circuit 56 and 2nd comparator circuit 58 with the data address information for 
i class of data again. Comparator circuits 56 and 58 compare with the address within a defect PROM 48 the data 
ress offered from the data format circuit 50. When the address is in agreement, the present data are memorized in 
sr that a latch / store circuits 60 and 62 may show the data driver 36 via the switches 64 or 66 operated by the control 
uit 68, respectively. All actuation mentioned above about dr awin g 4 is controlled by the timing circuit 70, and a 
ing circuit 70 receives the control signal and pixel clock for a horizontal synchronization and a vertical 
chronization via a bus 46. 

19] I>awing.5 shows the horizontal line time amount configuration used in the circuit of drawing 4 in case [ simple ] 
ita driver chip is upwards and there is a data driver chip under those with one. On an actual display, many drivers are 
/ards and the driver of the also downward same number is in it. This simplification is a thing which gives 
lanation intelligible and to perform for accumulating. In the 1st time interval T, the usual data of the pixel irrelevant 

defective line are written in a data driver. In continuing time interval T 1 , data required in order to write in the pixel 
vant to the defective data line are written in a data driver. Finally, there is a flyback-time between lines. 
20] Drawing 6 shows 1 operation gestalt of the circuit which corrects the data stream of a driver appropriately. This 
ration gestalt is serial pixel mode of processing, for example, especially when pixel counts, such as VGA, are small, 

effective. Although a circuit count is small, pixel processing speed is a pixel clock rate from the source. The 
tents of the serial defect PROM on TFT/LCD are changed into a juxtaposition bit stream by the serial -parallel 
verter 72, and are copied to high-speed defect map RAM74. As for this loading, it is carried out only at the time of 
;t. RAM must be addressable with a pixel clock rate. The DS of the defect RAM 74 of a control device is the same as 
thing of the serial defect PROM 48. The field 1 of the defective data of PROM or RAM is used as one input to the 
ress comparator 76. The input of another side to a comparator 76 is the present pixel count from the pixel counter 78 
ch works as a pixel address generation machine. The field 2 and the field 3 of defective data generate the address for 
dual sub pixel memory stacker 80. 

21] All counters are reset by the beginning of each horizontal line. Therefore, the defect map counter 82 specifies the 
t entry. Generating of effective data carries out the increment of the pixel counter 78. When a pixel count is equal to 
pixel row number memorized in the defect RAM 74, the pixel data is latched and the signal to which carry out the 
ement of the defect map counter 82, and the new address is made to direct is offered. The sub pixel field provides 
dual memory stacker 80 with information required to determine where [ in a stacker ] which sub pixel must be 
rected and it must be stored. After the driver of up-and-down each class is loaded, the sub pixel memory stacker 80 
omes read mode, and loads data to an auxiliary-data driver through a multiplexer (MUX) 88 and the data steering 
uit 89. FIFO (FIFO circuit)86 by which a clock is carried out in a control circuit 87 carries out the buffer of the data 
am without interruption to that repair data are loaded to a driver, and coincidence. The thing this [ whose ] is the 
d is because an input data stream cannot be stopped, while repair data are loaded to the data driver chip. The depth 
:-comes for a while, can hold the need size of FIFO86, and is easy to come rather than the total which is a fixable 
2l out of it. After a repair data driver is loaded, the memory stacker 80 is reset, it returns to a write mode, and data are 
ally sent to a display via a multiplexer 88 from FIFO86. This process is continuously repeated until all data drivers 
loaded. Next, a circuit is reset and actuation resumes. 

22] Drawing 7 shows the alternative implementation gestalt called source synchronous juxtaposition pixel 
messing The block of the same number as drawing 6 has the same function as having explained previously, 
ective data are memorized as mentioned above. First, an input pixel data stream is divided into two data streams by 
data steering circuit 89. One stream is an object for the drivers of the upper part of a display, and another side is an 
set for the drivers of the lower part of a display. The data of branching of the upper part and the lower part flow at 
rate of the one half of a source pixel rate, and this is advantageous to a large-sized pixel count display with a high 
;k rate. An additional circuit is required in order to process data to juxtaposition. The basic function which latches 
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data when coincidence finds the input pixel address as compared with the address of a defective line is similar with 
above-mentioned thing. However, in this example, two data paths have FIFO and a latch, respectively. Moreover, 
comparison / defective RAM circuit is a duplex. Since the continuity of a concept with drawing 6 is expressed, this 
ws. However, if an address generation machine and Defect RAM are changed appropriately, single comparison / 
;ct RAM can be used. Not the train address of a pixel but the train address of a pixel pair is compared, and RAM 
it control two sub pixel memory stackers by this example. Moreover, note that the repair data from the upper data 
i multiplex to a lower data path, and that reverse is performed in this example. Since the writing to a latch and FIFO 
^hronizes with the data source with a half-pixel clock rate, this technique is called a source synchronization. The 
>ut to a display may be asynchronous and the frequency set up with the oscillator (OSC) 90 is sufficient as it. In fact, 
jquired of the design of a system, repair data can also be sent out with a different clock rate from the usual data. 
23] The circuit of drawing 8 is still more nearly another operation gestalt of the control block 42 of drawing 2 . This 
* is called display synchronous juxtaposition pixel processing. The big difference in this operation gestalt is that the 
jl processing circuit is placed behind the FIFO circuit 86 in a data stream. Thereby, a pixel processing circuit can 
rate regardless of a source pixel rate. More specifically, the operation gestalt shown in drawingJS places a dual sub 
jl memory stacker (DSMS) between FIFO and a display. With the front operation gestalt, DSMS was put on FIFO 
juxtaposition. With the front operation gestalt, DSMS received data from the pixel data source, and provided the 
mt-data stream with them by using the data as ALR repair data after that. FIFO carries out the buffer of the input 
i from the pixel source, while being put into ALR data by the output-data stream, since the data rate from the pixel 
rce may completely differ from the data rate to a display - the front — DSMS of a formula needs to receive and 
ply data at two completely different rates. Thereby, a design may become complicated, furthermore, the front — by 
formula, the system designed so that two or more parallel data paths to a display might be offered may cause a 
)lem, in order to carry out the buffer of the repair data 

14] In the operation gestalt shown in drawing s , FIFO is used completely like the conventional method. However, 

1 this operation gestalt, DSMS receives data from the output of FIFO and does not receive them from the original 
si data source. Therefore, the rate of the data which frequent DSMS is the same. Thereby, the design of DSMS is 
plified. Furthermore, seemingly, the parallel data path to a display will be used for the high quality display sold 
a. In that case, the data rate to a display becomes quite lower than the data rate from the source. A design is 
plified while required cost and power become small by this. Furthermore, since the operation gestalt of drawing 8 
s not memorize data to DSMS before actually sending data to a display, it is more simple for a data buffer method. 
Z5] The dual sub pixel memory stacker shown in the previous operation gestalt includes the circuit which sorts sub 
si data appropriately and memorizes them for an auxiliary driver. Dr aw ing 9 shows the circuit containing a dual sub 
il memory stacker in case there are six repair lines to one driver chip. The sub pixel field of repair data is used 

veen write modes, and it is RAM about one or more sub pixels. A 100, RAM B 102 or RAM It judges whether it must 
norize to CI 04, respectively. The simple transparency D latch having DRAM, SRAM, or an addressing circuit is 
icient as such RAM. A stacker pursues which address can be used, in order to memorize new information. It is RAM 
;n an example is given. The 1st eel of A shall be filled with front data. The eel contains the data about the 1st spare 

2 of the driver. With this operation gestalt, since the defect map counter 82 directs the following entry, the new sub 

;1 field address is supplied. This sub pixel field is 100100, must save the sub pixel data of green and blue, and means 
ing this data into the following two available memory locations. Thereby, 3-1 multiplexers 106, 108, and 1 10 are 
VI about a green channel, respectively. To the eel 1 of B, it is RAM about a blue channel. It routes in the eel 1 of C. 
;t, this data is written in a RAM bank. LUT or the decoding unit 1 12 generates 1 set of following addresses based on 
next sub pixel field and the address of a front off cel. At this example, it is RAM as the memory location available 
t. The eel 2 of A is directed. After the driver of up-and-down each class is loaded, LUT or the decoding unit 1 12 is 
;t and the processing for the driver of the following group starts. 

16] LUT or the decoding unit 1 12 is omissible by carrying out precomputation of the address of RAM to a 
tiplexer for every panel. Serial PROM and defect map RAM will include sub pixel correction and not a destination 
ress but the address of a multiplexer and RAM. An additional bit is used in order to send the signal of write-in 
lation to the data driver of the upper bottom. 

11] Various corrections to this invention are proposed after this. Dr awin g 10 shows the three approaches of 
ributing a repair line between data drivers. Although A of drawing JO shows the above-mentioned example, some 
nits of the last of each data driver are reserved so that it can be used as a repair driver (that is, not committed). Be 
;ful of the point that wiring from these repair outputs intersects all the outputs of one driver. The die length and the 
acitance of a line are small. In B of drawing 10 , the repair line is distributed suitably (to for example, homogeneity) 
veen driver outputs. The die length of a line is still shorter and there are also still less intersection and capacitance. 
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lough timing and control differ from Example A 5 if the alien-system constraint is given, this may serve as a desirable 
roach. All repair lines are connected to the driver output of the last of the driver of the last of a train in C of drawing 
Although the die length, intersection, and capacitance of a repair line are larger than Example A, it is some points 
timing and control can also be too simplified further according to the constraint of a system. In all these examples, 
e are 1 set of the same drivers as the other end of the data line. 

>8] If drawing 11 is referred to, a part of bus structure in the upper limb of a panel is shown, and the TFT array is not 
in this drawing. An array is below the illustrated part. The electrostatic-discharge protection device 120 is shown 
le upper part of drawing. Although not too illustrated on these devices, there is a short circuit ring of a well-known 
ti by this technical field, and the putt for the tape-automated-bonding (TAB) connection with an up data driver chip 
i it. As inquired above, the alternative line 124 is driven from a top or the bottom. The line driven from the bottom is 
aected to the line escape pad 126 arranged next to the repair pad 128. The repair pad 128 is connected to the 
zontal line 130 of the bus greatly shown as 132. From the data driver 36 ( dxawing 2 ), a bus is connected to six 
er outputs which are not committed via a vertical line 134, as shown in C of drawing 10 . 

19] Reference of drawing 12 shows the example of the whole repair bus network of a driver group pair. The repair 
network of both upper and lower sides is shown with the main TFT array 137. Every two of six output lines of a bus 
which are not committed are divided into three groups 140, 142, and 144. One output line which is not committed is 
aected to a half driver group's repair pad in each group. One line is prolonged to a driver group's whole die length, 
the line of another side is prolonged over the one half of a driver group's die length. In this bus arrangement, only 
defective line of a given color is fixable in the data driver group of each one half. Only one can be fixed when two 
lore lines of the same color have a defect in a half driver group. Moreover, in the case of this bus arrangement, 
ce the maximum number of the intersection of a repair line and other data lines about it being the number of the 
er outputs of one driver. Thus, since the parasitic capacitance of a line is held by restricting the number of 
rsections at a permissible level, the integrity of an active line repair data signal is maintained. 
50] Reference of drawlng.13 shows the detail of the line escape pad which became a pair, and a repair pad. The 
tir bus 130 must cross under other data lines 124 and 125, and is manufactured with a gate metal. In this operation 
alt, the gate metal bus 130 has redundancy Spa Inn 160 of ITO, and Spa Inn 160 is used, also in order to penetrate 
[TO layer 166 and to connect with a repair pad field. Bahia 162 and 164 is created by the passivation layer insulator, 
both the repair pad 128 and the line escape pad 126 are provided with opening. The ITO layer 166 is on both pads, 
s, the layer structure of both pads is the same and consists of IT0166, a data metal 168, and Bahia 162 and 164. The 
metry of this pad can perform reliable bonding easily between two pads. When fixing a defective line, a line escape 
and a repair pad must be connected. This can be performed using various wire bondings or a laser-welding 
nique. For example, techniques, such as well-known ball bonding and wedge bonding, are in this contractor as an 
nple. The number of bondings required in order to fix is one, and one of the advantages of this invention is the 
iir pad and line escape pad with which the node adjoined each other mutually. 

11] The desirable approach of connecting is disk bonding. This technique is used combining ultrasonic energy and a 
sure, and combines a metaled disk between a line escape pad and an ALR repair pad using a bond chip. A disk is 
ted by piercing a small wafer with a diameter of about 100 microns from thin aluminium foil with a thickness of 
it 40 microns. Other soft metals are suitable. A flat front face distributes and disks are taken up one by one by the 
i chip. A bond chip is the cone configuration of the shape of a taper machined by the precision which has a part for 
ghtly bigger point than the diameter of a wafer, and is the thing of wrap size in both one pair of repair pads, and a 
escape pad. A bond chip has the slot which extends in an another side side from one chip side. Ultrasonic energy is 
to a disk and a substrate front face from a bond chip by this slot. Between bonding processes, the metal of a disk 
ects outside, and becomes a carbon button mold, and upheaval of a metal is left behind according to the form of the 
in a bond chip. This association is mechanically strong and forms electrical connection between pads by less than 
of resistance of the typical data line in an array. 

»2] As a conclusion, the following matters are indicated about the configuration of this invention. 
»3] (1) The transistor controlled by the gate line, the data line, and said gate line and said data line, In order to be the 
rix address expression display equipped with the driver which drives said gate line and said data line and to fix a line 
=ct The data driver which has the output which is not committed and drives said data line, the assistance connected to 
of said the outputs of said data driver which are not committed, respectively — a conductor — with a line a defective 
~ said assistance — a conductor — with a means to connect with a line, and the defect map memory which 
lorizes the information about the location of the line defect of a display the data driver which corrected the data 
)lied to a display and was chosen about the defective line information memorized by said memory and which is not 
mitted ~ alternative — activation — carrying out — said conductor — a display including a data stream correction 
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ins to offer a data signal on a line. 

A. display given in the above (1) characterized by said means to connect being laser bonding, wire bonding, or disk 
ding. 

\ display given in the above (1) characterized by said defect map memory being PROM. 

\ display given in the above (1) characterized by a display being an active-matrix display or a passive matrix 

•lay. 

\ display given in the above (1) whose display is characterized by being a thin film transistor/liquid crystal display. 
\ display given in the above (1) whose display is characterized by being the matrix address expression display 
inique of an electro RUMINNE sense display, a plasma display, a field emission display, an electrophoresis display, 
trochromic display, and a deformation mirror display and others. 

\ display given in the above (1) said whose data driver is characterized by being included in the display. 
A display given in the above (1) said whose data driver is characterized by being in the exterior of a display. 
ITie defective memory which has the field showing the pixel correction address, the sub pixel correction address, 
a correction destination address, High-speed defect map memory including the copy of said defective memory, and 
pixel counter which carries out counting of the location of a current pixel, The defective counter which carries out 
ating of the number of defects, and an address comparator [ the contents of the pixel correction address from said 
:ctive memory / address / of said pixel counter / current / pixel ], The store circuit which latches the element of an 
it pixel data stream when said address comparator detects coincidence, chooses the sub pixel data used for 
ection, and memorizes these sub pixel data of the next read-out on a display in order, The pixel data stream 
ection circuit which contains the circuit element which memorizes a pixel data stream when repair data are 
smitted to the data driver. 

A circuit given in the above (9) said whose circuit element is characterized by being a FIFO circuit or a RAM 
uit. 

In the liquid crystal display which has the thin film transistor controlled by the gate line, the data line, and said gate 

and said data line, and the driver which drives said gate line and said data line The phase of offering the data driver 
zh is the approach of driving a display after repair of a line defect, has the output which is not committed and drives 

data line, the auxiliary line connected to one of said the outputs of said data driver which are not committed, 
ectively — with the phase of offering a conductor a defective line — said assistance — a conductor ~ with the phase 
ed to a line, and the phase of offering the defect map memory which memorizes the information about the location 
le line defect of a display the data driver which corrected the data supplied to a display and was chosen about the 
:ctive line information included in said memory and which is not committed ~ alternative ~ activation — carrying 
said conductor « an approach including the phase of offering a data signal on a line. 

Data-line repair equipment including the auxiliary-data driver which is not committed, defect map PROM in a 
lay module, the metal wire on a display connectable with the defect data line, and the data stream means corrected 
lat the defective line information sent to a specific auxiliary driver may be included in sequence. 
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OTICES * 

an Patent Office is not responsible for any 
ages caused by the use of this translation. 

lis document has been translated by computer. So the translation may not reflect the original precisely. 
: ** shows the word which can not be translated, 
the drawings, any words are not translated. 
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